Description 



Control device for a work appliance comprising a scoop held 
on an extension arm 

The invention relates to a control device for a work 
appliance comprising a scoop held on an extension arm, 
according to the preamble of claim 1. 

In a work appliance of this type, for example a 
wheeled loader, the extension arm is held rotatably on the 
frame of the work appliance. The actuation of the extension 
arm takes place by means of a first hydraulic cylinder which 
engages on the frame of the work appliance and on the 
extension arm. The rotary angle of the extension arm is 
limited by the stroke of the first cylinder. The scoop is 
held rotatably on the extension arm. For actuating the scoop, 
a second hydraulic cylinder is provided, which engages on the 
extension arm and on the scoop. The rotary angle of the scoop 
is limited by the stroke of the second cylinder. In the case 
of double-acting cylinders, the actuation of the cylinders 
takes place by means of the supply of pressure medium to one 
chamber of a cylinder and the simultaneous discharge of 
pressure medium from the other chamber of the cylinder in 
each case. In order to raise the scoop of a work appliance of 
this type, the extension arm is rotated about its 
articulation point on the frame of the work appliance. If, in 
this case, there is no supply of pressure medium to the 
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cylinder intended for the rotational movement of the scoop, 
the scoop maintains its angle with respect to the extension 
arm, that is to say, as in the case of a rigid connection 
between the extension arm and the scoop, the scoop is driven 
according to the rotational movement of the extension arm. 
The result of this is that the scoop is tilted relative to 
its original angular position with respect to the ground. 
There is in this case the risk of material falling out of the 
tilted scoop. Material falling out of the scoop may put the 
operator at risk, particularly when the cab of the work 
appliance is located in this region. Also in order to rule 
out such a risk, it is required that the scoop, when being 
raised, maintains its angular position in relation to the 
ground independently of the rotational movement of the 
extension arm. 

In order to satisfy this requirement, various 
measures have already been taken. Thus, for example, by means 
of a special configuration of the kinematics of the extension 
arm and of the scoop, a mechanical parallel guidance of the 
scoop during the raising of the extension arm was 
implemented, instead of rotary joints for the extension arm 
and the scoop. In another solution, the position angle of the 
scoop in relation to a reference plane, for example in 
relation to the horizontal, is regulated. For this purpose, 
the position angle of the scoop is measured by an electrical 
position sensor and is compared with a desired position 
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value. In the event of a deviation of the output signal of 
the position sensor from the desired position value, the 
cylinder intended for the rotational movement of the scoop is 
acted upon by a pressure medium, during the raising of the 
extension arm, in such a way that the scoop resumes its 
original position with respect to the horizontal. This 
ensures that the scoop maintains its angular position during 
raising. A further possibility for ensuring that the scoop 
maintains its angular position during raising is to provide, 
in addition to the valves which control the pressure medium 
quantity supplied to the cylinders, a control block which 
supplies a predetermined part of the pressure medium, which 
is displaced out of the cylinder for the actuation of the 
extension arm during the raising of the latter, to the 
cylinder for the rotational movement of the scoop. The use of 
a control block of this type incurs appreciable costs. 
Moreover, a control block of this type takes up additional 
space and requires pipework for its connections to the 
cylinders and to the valves for actuating the extension arm 
and the scoop. 

The object on which the invention is based is to 
provide a cost-effective control device of the type initially 
mentioned. 

This object is achieved by means of the features 
characterized in claim 1. For the implementation of the 
invention, subassemblies may be adopted which are normally 
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used in control blocks for load-independent throughflow 
distribution which are formed in a disk type of construction. 

Advantageous developments of the invention are 
characterized in the subclaims. They relate to particulars of 
a control device according to the invention with pressure- 
controlled valves for the supply of pressure medium to the 
cylinders . 

The invention is explained in more detail below, 
together with its further particulars, by means of exemplary 
embodiments illustrated in the drawings in which: 

figure 1 shows a diagrammatic illustration of a work 
machine with a scoop held on an extension arm and of a 
control device according to the invention for a work machine 
of this type, 

figure 2 shows a first embodiment of the control device 
illustrated in figure 1, 

figure 3 shows particulars of the control device 
illustrated in figures 1 and 2, insofar as they are required 
for a description of the upward movement of the extension 
arm, 

figure 4 shows particulars of the pressure medium flow 
during the downward movement of the extension arm, 

figure 5 shows the relation between the control 
pressures supplied to the valves and the pressure medium 
quantities supplied to the cylinders in the form of a graph, 
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figure 6 shows a diagrammatic illustration of an 
embodiment of the slide of the valve actuating the scoop, and 

figure 7 shows a further embodiment of the control 
device illustrated in figure 1. 

Figure 1 shows a diagrammatic illustration of a work 
machine 10, on the frame 11 of which is held an extension arm 
12 which is rotatable about an articulation point 13. Held on 
the extension arm 12 is a scoop 14 which is rotatable with 
respect to the extension arm 12 about an articulation point 
15. The ground on which the work machine 10 stands is given 
the reference symbol 16. A first double-acting hydraulic 
cylinder 18 is arranged between the frame 11 and the 
extension arm 12. The corresponding articulation points are 
given the reference symbols 19 and 20. The rotary angle of 
the extension arm 12 is limited by the stroke of the cylinder 
18. A second double-acting hydraulic cylinder 22 is arranged 
between the extension arm 12 and the scoop 14. The 
corresponding articulation points are given the reference 
symbols 23 and 24. The rotary angle of the scoop 14 is 
limited by the stroke of the cylinder 22. A control device 27 
with six connections P, T, Al, Bl, A2, B2 for hydraulic 
pressure medium controls the flow of pressure medium from a 
pump 28 to the cylinders 18 and 22 and from the cylinders 18 
and 22 back to a tank 29. The pump 28 is advantageously 
constructed as a variable displacement pump. It is connected 
to the tank 29 via a first hydraulic line 31 and to the 
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connection P of the control device 27 via a further line 32. 
The tank 29 is connected to the connection T of the control 
device 27 via a further hydraulic line 33. The two chambers 
of the cylinder 18 are connected to the connections Al and Bl 
of the control device 27 via lines 35 and 36. The chambers of 
the cylinder 22 are connected in the same way to the 
connections A2 and B2 of the control device 27 via lines 38 
and 39, Two hydraulic valves 41 and 42, illustrated 
diagrammatically, control the pressure medium quantities 
supplied to the cylinders 18 and 22. A control signal y st i 
supplied to the valve 41 determines the pressure medium 
quantity which is supplied to the cylinder 18 and which is 
designated below by Qi. A control signal y st 2 supplied to the 
valve 42 determines in the same way the pressure medium 
quantity which is supplied to the cylinder 22 and which is 
designated below by Q2. The control signal y st i supplied to 
the valve 41 is additionally supplied to a block 44. The 
output signal of the latter is supplied as a control signal 
y st2 to the valve 42. The transmission behavior of the block 
44 is in this case selected such that the ratio Q2/Q1 of the 
pressure medium quantities Q 2 and Qi supplied to the 
cylinders 22 and 18 is held at a constant value, which is 
designated below by K Q , independently of the size of the 
control signal y s ti/ the construction of the valves 41 and 42 
being taken into account. The relation Q2 = K Q x Q x thus 
applies to the pressure medium quantity Q2 supplied to the 



cylinder 22. 

To raise the scoop 14, the control device 27 supplies 
pressure medium to the cylinder 18 via the line 35. The 
supply of pressure medium quantity Qi is determined by the 
control signal y st i supplied to the valve 41. The piston of 
the cylinder 18 moves out according to the supplied pressure 
medium quantity Qi and rotates the extension arm 12 
counterclockwise. Without a simultaneous supply of pressure 
medium to the cylinder 22, the top edge of the scoop 14 would 
rotate counterclockwise with respect to the ground 16. So 
that the scoop top edge maintains its original angular 
position in relation to the ground 16, the control device 27 
supplies the cylinder 22, simultaneously with the supply of 
pressure medium to the cylinder 18, with a pressure medium 
quantity Q 2 , determined by the control signal y st 2, via the 
line 38. The piston of the cylinder 22 thereby moves out, and 
the scoop 14 rotates clockwise. The pressure medium quantity 
Q 2 supplied to the cylinder 22 is in this case coordinated 
with the pressure medium quantity Qi supplied to the cylinder 
18 in such a way that the rotational movement of the scoop 14 
taking place clockwise exactly compensates the rotational 
movement of the scoop 14 caused as a result of the raising of 
the extension arm 12 and taking place counterclockwise. For 
this purpose, the valve 42 is activated in such a way that 
the pressure medium quantity Q 2 is in a fixed ratio to the 
pressure medium quantity Qi supplied to the cylinder 18 for 
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the actuation of the extension arm 12, independently of the 
size of the control signal y st which is supplied to the valve 
41 and which determines the pressure medium quantity Q x . The 
control device 27 thus activates the valve 42 in such a way 
that the relation Q 2 = K Q x Q 1 is fulfilled for the pressure 
medium quantities Q x and Q 2 independently of the size of the 
control signal y stl . The factor K Q is a constant value which 
is determined by the construction of the work machine 10 and 
by the dimensioning of the cylinders 18 and 22. The value of 
K Q indicates the ratio in which the pressure medium quantity 
Q 2 supplied to the cylinder 22 must be to the pressure medium 
quantity Qi supplied to the cylinder 18, so that, during the 
raising or lowering of the extension arm 12, the scoop 14 
essentially maintains its angular position with respect to 
the ground 16. The size of the factor K Q can be determined by 
means of calculations which include the structural 
configuration of the work machine 10 and the dimensioning of 
the cylinders 18 and 22. Another possibility for determining 
the size of the factor K Q is to provide a position controller 
temporarily for the scoop 14 in the trial phase of the work 
machine 10, said position controller keeping the angular 
position of the top edge of the blade 14 with respect to the 
ground 16 constant, particularly during the raising and 
lowering of the extension arm 12. In this time, the 
connection between the control signals y st i and y st 2 via the 
block 44 is interrupted. Instead, the manipulated variable of 
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the position controller, not illustrated in figure 1, is 
supplied as the control variable y st2 to the valve 42. The 
pressure medium quantities Qj and Q 2 supplied to the 
cylinders 18 and 22 are recorded as a function of the control 
signal y st i . The factor K Q arises from a comparison of the 
pressure medium quantity Q 2 supplied to the cylinder 22 with 
the pressure medium quantity Qi which is supplied to the 
cylinder 18 and which is predetermined by the control signal 
y st i. After the factor K Q has been determined in the way 
described, the position controller is no longer required. The 
position controller is removed, and the connection between 
the control signals y stl and y st2 via the block 44 is restored. 
Thereafter, the transmission behavior of the block 44 is set 
on the basis of the above-determined value of the factor K Q 
in such a way that the relation Q 2 = Kq x Q x is fulfilled. 

Figure 2 shows a more detailed illustration of the 
control device 27, initially illustrated in general form in 
figure 1. For reasons of space, figure 2 illustrates only the 
cylinders 18 and 22, but no structural particulars of the 
work machine 10, such as the frame 11, the extension arm 12 
or the scoop 14. In this exemplary embodiment, the valves 41 
and 42 are constructed as pressure-controlled directional 
valves. Control pressures designated by p stlA and p stlB serve 
as control signals for the valve 41. Control pressures 
designated by p st2A and p st2B serve as control signals for the 
valve 42. 
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The valve 41 has a slide 47 which is tension-mounted 
between two springs 48 and 49. The slide 47 is acted upon in 
one direction by the control pressure p 8tlA counter the force 
of the spring 48. The slide 47 is acted upon in the opposite 
direction by the control pressure p 3tlB counter to the force 
of the spring 49. The springs 48 and 49 hold the slide 47 in 
a defined position of rest when it is not acted upon by a 
control pressure either from one side or from the other side. 
When the slide 47 is acted upon by the control pressure p st i A , 
it compresses the spring 48 until the product of the control 
pressure p stlA and of that area of the slide 47 which is acted 
upon by it is equal to the force of the spring 48. The 
resulting position of the slide 47 is a measure of the 
control pressure which acts upon the slide 47. The slide 47 
is provided with a first notch controlling the flow of 
pressure medium to the cylinder 18. Such a notch is described 
in more detail further below with reference to figure 5 in 
connection with an embodiment of the valve 42. The notch runs 
in the longitudinal direction of the slide 47 and, together 
with a control edge, determines the size of the passage cross 
section A A1 of the valve 41 in the event of a flow of 
pressure medium from the connection Al of the valve 4 7 via 
the line 35 into the bottom-side chamber of the cylinder 18. 
The notch is formed in such a way that there is a linear 
relation between the position of the slide 47 with respect to 
the control edge and the passage cross section A A1 . There is 



therefore also a linear relation between the control pressure 
PstiA and the passage cross section A A1 . In this exemplary 
embodiment, the assignment between the control pressure p stlA 
and the pressure medium quantity Qi supplied to the cylinder 
18 is selected such that, when the control pressure p stlA acts 
upon the slide 47, the pressure medium flows, as described 
above, from the connection, designated by Al, of the valve 41 
into the bottom-side chamber of the cylinder 18. As already 
described with reference to figure 1, such a flow of pressure 
medium leads to a raising of the extension arm 12. 

When the control pressure p stlB is supplied to the 
slide 47 from the opposite side, the latter compresses the 
spring 4 9 until the product of the control pressure p st i B and 
of that area of the slide 47 which is acted upon by it is 
equal to the force of the spring 49. The slide 47 is provided 
with a further notch likewise running in the longitudinal 
direction of the slide 47. This notch, together with a 
further control edge, determines the size of the passage 
cross section A B i of the valve 41 for a flow of pressure 
medium from the connection Bl of the slide 41 via the line 36 
to the rod-side chamber of the cylinder 18. This notch, too, 
is formed in such a way that there is a linear relation 
between the position of the slide 47 with respect to the 
control edge and the passage cross section a b1 . There is 
therefore also a linear relation between the control pressure 
PstiB and the passage cross section A Bi . When the control 
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pressure p stlB acts upon the slide 47, the pressure medium 
flows from the connection designated by Bl into the rod-side 
chamber of the cylinder 18. This flow of pressure medium 
moves in the piston of the cylinder 18 and consequently 
lowers the extension arm 12. 

The valve 42 is constructed in the same way as the 
valve 41. A slide 50 is held between two springs 51 and 52. 
The control pressures supplied to the valve 42 are designated 
by Pst2A and p st2 B. The slide 50 is provided on both sides with 
notches which, in cooperation with a control edge of the 
valve 42, determine the size of the passage cross sections, 
designated by A A2 and A B2 , as a function of the deflection of 
the slide 50. In this case, there is a linear relation both 
between the passage cross section A A2 and the control 
pressure p at2A supplied to the slide 50 from one side and 
between the passage cross section designated by A B2 and the 
control pressure p st2B supplied to the slide 50 from the 
opposite side. When the slide 50 is acted upon by the control 
pressure p st2A , the slide 50 is pressed counter to the spring 
51, and pressure medium flows from the connection A2 via the 
line 38 into the bottom-side chamber of the cylinder 22. As 
already described with reference to figure 1, such a stream 
of pressure medium leads to a clockwise rotation of the scoop 
14. When the slide 50 is acted upon by the control pressure 
Pst2B, the slide 50 is pressed counter to the spring 52, and 
pressure medium flows from the connection B2 via the line 39 
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into the rod-side chamber of the cylinder 22. This stream of 
pressure medium leads to a counterclockwise rotation of the 
scoop 14. 

Subassemblies of control blocks formed in the disk 
type of construction may be used for implementing the 
invention. In the case of such subassemblies, the diameters 
of the bores for the slides of the valves are generally 
equal. Those areas of the slides which are acted upon by the 
control pressure are therefore also equal. Variables 
available for the passage cross section of the valves which 
is dependent on the control pressure are therefore still the 
spring constant and the configuration of the notches 
cooperating with a control edge. If the spring constants of 
the springs are also equal, the variable still remaining for 
the passage cross section of the valves which is dependent on 
the control pressure is the configuration of the notches. 

A first pilot control apparatus 55, which is 
preferably designed as a joystick, delivers the control 
pressures p stlA and p stlB for the valve 41. The control 
pressures p st i A and p stlB are set according to the deflection 
of the joystick. The control pressure p stlA is supplied to the 
slide 47 via a line 56. The control pressure p stlB is supplied 
in the same way to the slide 47 via a further line 57. A 
further pilot control apparatus 60, which is preferably 
likewise constructed as a joystick, delivers control 
pressures designated by p st3ft and p st3B . The control pressures 
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Pst3A and Pst3B are set according to the deflection of the 
joystick of the pilot control apparatus 60. Lines 61 and 62 
lead from the pilot control apparatus 60 to the slide 50 of 
the valve 42. The inlet of the valve 42 for the control 
pressure p st2A is preceded by a shuttle valve 65. Between the 
line 56 and one inlet of the shuttle valve 65 is arranged a 
switching valve 66 which, in its working position, acts with 
the control pressure p stlA upon the one inlet of the shuttle 
valve 65. In its position of rest, illustrated in figure 2, 
the switching valve 66 interrupts the connection between the 
line 56 and the shuttle valve 65. The situation is considered 
below, however, where the switching valve 66 is in its 
working position. The control pressure p st3A is supplied to 
the other inlet of the shuttle valve 65 via the line 61. The 
shuttle valve 65 conducts, as control pressure p st2A , the 
higher of the two control pressures supplied to it further on 
to the slide 50 of the valve 42. Correspondingly, the inlet 
of the valve 42 for the control pressure p st2B is preceded by 
a shuttle valve 68. Between the line 57 and one inlet of the 
shuttle valve 68 is arranged a further switching valve 69. 
The switching valve 69, in its working position, acts with 
the control pressure p stlB upon the one inlet of the shuttle 
valve 68. In the position of rest, illustrated in figure 2, 
the switching valve 69 interrupts the connection between the 
line 57 and the shuttle valve 68. Here, too, the situation is 
considered below where the switching valve 69 is in its 
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working position. The control pressure p st3B is supplied to 
the other inlet of the shuttle valve 68 via the line 62. The 
shuttle valve 68 conducts, as control pressure p st2B , the 
higher of the two control pressures supplied to it further on 
to the slide 50 of the valve 42. 

A further shuttle valve 71 and 72 is arranged in each 
case between the lines 35 and 36 and between the lines 38 and 
39. The shuttle valve 71 conducts the higher of the chamber 
pressures of the cylinder 18 further on to one inlet of a 
further shuttle valve 73. The shuttle valve 72 conducts the 
higher of the chamber pressures of the cylinder 22 further on 
to the other inlet of the shuttle valve 73. The shuttle valve 
73 conducts, as command variable, the higher of the pressures 
supplied to it further on to a pump controller 75 and also to 
the connection, designated by LS, of the valves 41 and 42. 
This pressure is the highest load pressure, which is 
designated below by p Lmax . The pump controller 75 sets the 
conveying volume of the pump 28 in such a way that the pump 
pressure, designated by p p , is equal to the sum of the 
pressure p Lmax and of the pressure equivalent p 0 of a spring 
76 acting on the pump controller 75 in the same direction as 
the pressure p Lmax . In the case of what may be referred to as 
a supply shortfall, that is to say when the maximum conveying 
volume of the pump 28 is not sufficient to achieve the above- 
mentioned pressure equilibrium, the pressure p p assumes a 
value which is correspondingly lower than the sum of p Lmax and 
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To describe the functioning of the control device 
according to the invention, it is assumed that the scoop 14 
lies on the ground 16 and the top edge of the scoop 14 is 
oriented parallel to the ground 16. In order to raise the 
scoop 14 out of this position, the joystick of the pilot 
control apparatus 55 is deflected out of its position of rest 
and the valve 41 is supplied with a control pressure p stlA(50%) 
which corresponds, for example, to 50% of the maximum value, 
designated by p stlAraax , of the control pressure p 5tlA . As also 
explained in connection with figure 3, there corresponds to 
this control pressure a pressure medium stream Q 1(50%) which 
flows in the bottom-side chamber of the cylinder 18. This 
pressure medium stream rotates the extension arm 12 
counterclockwise about the articulation point 13 and at the 
same time raises the scoop 14. Moreover, the control pressure 
PstiA ( 5o%, is supplied as control pressure p st2A to the valve 42 
via the switching valve 66 and the shuttle valve 65. The 
control pressure p st2A = p stlA(504) supplied to the valve 42 
leads to a pressure medium stream Q 2 = K Q x Ql(50%) into the 
bottom-side chamber of the cylinder 22 which rotates the 
scoop 14 clockwise exactly to an extent such that, during 
raising, the top edge of the scoop 14 maintains its original 
position with respect to the ground 16. in these 
considerations, it was assumed that the control pressure p st3A 
is equal to zero, but at all events is lower than the control 
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pressure p 8tlA . if the scoop 14 is to be emptied during 
raising, the control pressure p st3A is increased in relation 
to the control pressure p stlA . in this case, the scoop 14 
rotates clockwise at the speed determined by the control 
pressure p st3A . Since the scoop 14 then rotates clockwise at a 
speed which is higher than that for maintaining the position 
of its top edge, it is possible thereby to tip material out 
of the scoop 14. 

On the basis of figures 1 and 2, figure 3 shows 
further particulars of the control device, insofar as they 
are reguired for raising the scoop 14. The pressure medium 
stream Q : controlled by the valve 41 flows via a following 
pressure compensator 79, a load holding valve 80 and the line 
35 into the bottom-side chamber of the cylinder 18. The 
return flow of the pressure medium out of the rod-side 
chamber of the cylinder 18 to the tank 29 takes place via the 
line 36. The pressure medium stream Q 2 controlled by the 
valve 42 flows via a following pressure compensator 85, a 
load holding valve 8 6 and the line 38 into the bottom-side 
chamber of the cylinder 22. The return flow of the pressure 
medium out of the rod-side chamber of the cylinder 22 to the 
tank 29 takes place via a counterholding valve 87, controlled 
by the pressure in the line 38, in the line 39. The 
counterholding valve 87 makes it possible to control the 
scoop 14, even under a pulling load, by means of the control 
of the inflow cross section of the valve 42. The pressure 
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PstiA which is supplied as control pressure to the valve 41 is 
also supplied as control pressure to the valve 42. The 
control pressure Pst 2A is thus equal to the control pressure 
PstiA- The pressure compensators 79 and 85 ensure that both 
the pressure, designated by p vl , between the valve 41 and the 
pressure compensator 7 9 and the pressure, designated by Pv2 , 
between the valve 42 and the pressure compensator 85 are kept 
equal to the highest load pressure PLraax . For this purpose, 
the pressure compensator assigned to the cylinder having the, 
highest load pressure is open fully, and the other pressure 
compensator in each case is located in a regulating position, 
in which the pressure falling at it is equal to the 
difference between the highest load pressure and the load 
pressure of the cylinder assigned to it. The pressure drop 
A Pi = P P ~ Pvi across the valve 41 is then equal to the 
pressure drop Ap 2 = p p - p v2 across the valve 42. When the 
pump controller 75 is in its regulating range, the pressure 
drop A Pl across the valve 41 and also the pressure drop Ap 2 
across the valve 42 are equal to the pressure equivalent p 0 
of the spring 76. The pressure medium quantities <h and Q 2 
supplied to the cylinders 18 and 22 consequently correspond 
to the passage cross sections of the valves 41 and 42. If the 
ratio of the passage cross sections of the valves 41 and 42 
is selected according to the factor K Q required for a 
parallel movement of the top edge of the scoop 14, the ratio 
of the pressure medium quantities Q a and Q 2 supplied to the 
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cylinders 18 and 22 is independent of the size of the control 
pressure, with the control pressures being equal 
(Pst2A = PstiA) • This relation applies even in the event of the 
supply shortfall. In this case, although the individual 
pressure drops across the valves 41 and 42 are lower than p 0 , 
nevertheless since the pressure drops remain equal to one 
another, there is no change in the ratio between the pressure 
medium quantities Ql and Q 2 supplied to the cylinders 18 and 
22. 

Figure 4 shows the pressure medium flow during the 
lowering of the extension arm 12, with a simultaneous 
rotational movement of the scoop 14 counterclockwise. In the 
line 35 leading from the bottom-side chamber of the cylinder 
18 to the tank 29, a counterholding valve 91 is provided, 
which is controlled by the pressure in the line 36 leading to 
the rod-side chamber of the cylinder 18. It is consequently 
possible to control the extension arm 12, even under a 
pulling load, by means of the control of the inflow cross 
section of the valve 41. 

Figure 2 is again taken as the basis for the 
following explanation. According to an advantageous 
embodiment of the valves 41 and 42, it is possible, during 
the raising of the extension arm 12, to empty the scoop 14 
only via the control pressure PstlA . For this purpose, the 
valve 41 is provided, for the slide 47, with a stop, the 
position of which corresponds to the maximum value Q lmax of 
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the pressure medium quantity Q x . The spring constant of the 
spring 48 is selected such that the slide 47 reaches the stop 
even at approximately 65% of the maximum value p stlAmax of the 
control pressure p stlA . in this position of the slide 47, the 
maximum pressure medium quantity Q lmax flows. The valve 42 is 
likewise provided with a stop for each slide 50. However, the 
spring constant of the spring 51 is selected such that the 
latter has covered only approximately 65% of its travel at 
the pressure at which the slide 47 already bears against its 
stop. In this range in which the control pressure p stlA has a 
value of between zero and 0.65 x p stlAmax , the relation between 
the pressure medium quantities Q 2 and Qi is ensured by means 
of a corresponding configuration of the notches determining 
the passage cross section of the valves 41 and 42. If the 
control pressure p st i A is then increased beyond the value of 
0.65 x PstlAmax to p st iAmax^ the slide 50 moves in the direction 
of its stop, whereas the slide 47 remains at its stop. The 
ratio between the pressure medium quantities Q 2 and Ch is 
thereby displaced in such a way that the rotational movement 
of the scoop 14 clockwise predominates over the rotational 
movement of the extension arm 12 counterclockwise, and the 
scoop 14 is emptied. In this second range, the relation 
Q2 = K Q x Ch is no longer fulfilled. This is not even 
required, however, since, in this range, the scoop 14 is to 
be emptied in a controlled manner during the raising of the 
extension arm. 
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Figure 5 shows the relation between the control 
pressure p st and the pressure medium quantities Ch and Q 2 
supplied to the cylinders 18 and 22 in the form of a graph. 
The control pressure is designated in figure 5 in abbreviated 
form by p st , since the control pressure p st2A supplied to the 
valve 42 is equal to the control pressure p stlA . The factor 
K Q , in the graph, has a value of 0.5 for the range of 5% to 
65% of Pstmax- The range of 0% to 5% of p stmax corresponds to a 
positive overlap of the valves 41 and 42, in that pressure 
medium is not yet flowing to the cylinders 18 and 22. 

Figure 6 shows a diagrammatic illustration of an 
embodiment of the slide 50 of the valve 42 actuating the 
scoop 14. 94 designates the stop, against which the slide 50 
bears when the control pressure p st2 A acting upon the slide 50 
is equal to PstiAmax- In figure 6, the slide 50 is illustrated 
in the position which it assumes when it is acted upon by no 
control pressure. The slide 50 is provided with a notch 95 
which has two regions 96 and 97. Together with a control edge 
98, when the control pressure p st2A acts upon the slide 50, 
the notch 95 results in a passage cross section A A2 from the 
connection P to the connection A, said passage cross section, 
in the first region 96, being in the ratio, predetermined by 
the factor K Q , to the corresponding passage cross section A A1 
of the valve 41. In the second region 97, the relation to the 
passage cross section A A2 of the valve 41 is selected such 
that, as described above, an emptying of the scoop 14 during 
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the raising of the extension arm 12 is possible. 

Figure 7 shows an illustration, corresponding to 
figure 2, of a further embodiment of the control device 27 
illustrated in figure 1. Instead of the electrically 
controlled switching valves 66 and 69 illustrated in 
figure 2, hydraulically controlled switching valves 66* and 
69* are provided in figure 7. The switching valves 66* and 
69* are controlled by the control pressure p stlB for the 
rotational movement of the extension arm 12 in the lowering 
direction in such a way that, up to an adjustable threshold 
value p sts , they assume the switching position illustrated in 
figure 7. If the control pressure p stlB overshoots the 
threshold value p sts , the switching valves 66* and 69* assume 
the other switching position, in which one inlet of the 
shuttle valve 65 or 68 is connected to the tank 29. This 
means that, for example, when the control pressure p stlB is 
higher than the threshold value p sts , the control pressure 
Pst2A or p st2B supplied to the valve 42 is equal to the 
pressure p st3A or Pst3B of the pilot control apparatus 60, 
since this pressure, insofar as it is not equal to the tank 
pressure, is always higher than the latter. The switching 
valves 66* and 69* make it possible to use a valve 42 with a 
slide 47 which possesses a fourth position, also designated 
as a "floating position", for the lowering of the extension 
arm 12. In the floating position of the slide 47, the 
extension arm 12 descends at a speed dependent on the load. 
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Since, in this position of the slide 47, there is no control 
of the descending speed by means of the valve 41, the volume 
flow apportionment described above in connection with figures 
1 to 3 can no longer operate accurately. in order, 
nevertheless, to prevent an uncontrolled rotational movement 
of the scoop 14, the switching valves 66* and 69* are 
switched into the switching position in which the rotational 
movement of the scoop 14 is controlled solely by the control 
pressure p st3A or p st3B of the pilot control apparatus 60. In 
order to activate the floating position, the control pressure 
PstiB is increased to a value which is higher than the 
threshold value p sts which, in turn, is higher than the value 
corresponding to the maximum descending speed. This control 
pressure has the effect, on the one hand, that the slide 47 
of the valve 41 is activated in such a way that it assumes 
the floating position, and, on the other hand, that the 
position of the slide 50 of the valve 42 is not influenced 
either by the control pressure p stlB or by the control 
pressure p stlA . if the pilot control apparatus 55 is 
constructed in such a way that the control pressure p stlA is 
equal to the tank pressure at least when the control pressure 
Ps tlB is higher than the threshold value p sts , the valve 66* 
may be dispensed with. For, in this case, it is ensured, even 
without the valve 66*, that the pressure p stlA is lower than 
the pressure p st3A or is at most equal to the latter. It is 
thus possible to use an electrically controlled valve 66 (as 



illustrated in figure 2) instead of the hydraulically 
controlled valve 66*. This embodiment makes it possible, at 
will, to make the volume flow apportionment according to the 
invention ineffective during the raising of the extension arm 



